Abstract-This topic presents a design procedure for the LLC resonant half-bridge converter configuration in the effort to be propossed to supply the LED street lamp. The main power is from Photovoltaic (PV). The paper is started a brief review about LLC converter and description of the relationship between input and output as a voltage ratio or voltage gain function. Next section is about to make simulation by PSIM software and hardware for circuit and compare the result.
Most modern designs for power supply aiming to achieving higher efficiency, higher power density, and higher component density, Also, solar energy systems have become a growing interest as one of the clean energy sources, and its efficiency become improves more and more, These systems have real importance at remote area from the network.
This topic presents a design procedure for the LLC resonant half-bridge converter configuration in the effort to be propos sed to supply the LED street lamp. The main power is from Photovoltaic CPV). The paper is started a brief review about LLC converter and description of the relationship between input and output as a voltage ratio or voltage gain function. Next section is about to make simulation by PSIM software and hardware for circuit and compare the result.
The resonance occurs in electrical circuits when it occurs then there is equality between, impedance of Inductances, and impedance of capacitances in circuit at frequency value called resonant frequency. At this frequency, the impedance of resonant circuit, can be described by equation C I):
Z= IR2+(WL-�) (1) ...; The impedance Z is a minimum at this moment [l] .
This analyses consider that the elements are ideal(R = 0), and that means z=o at resonant frequency. R If the resonant circuit is connected between the source and load, than the efficiency of energy transfer is at higher value at resonant. The basic resonance circuit consists of two component, capacitor, and inductors connected in parallel or serial as showing in Figure. l These types of resonance circuit have several disadvantages, which are a difficult to regulate the output, for series resonant circuit. In the Parallel Resonant Circuit the load is connected in parallel and it inevitability require large amounts of circulating current. It makes difficult to apply parallel resonant topologies in applications with high power density or large load variations. The circulating energy is present in this circuit, this energy is sent back to input source in each switching cycle [2] [3 ], and consequently it increases the higher the conduction loss as it must pass thought the semiconductor switching [3 ] .
II. LLC RESONANT HALF BRIDGE CONVERTER
To solve the limitation of series and parallel resonant circuit, then those two circuit can be combined. and it gives the series-parallel resonant converter SPRC, The circuit contain two capacitance and one inductance (LCC) or one capacitance and two inductance (LLC) as shown in Figure. The characteristics of, LLC and LCC are shown in Figure. 3, and, they are inverted image one to another. Both converters also have two resonant frequency. LCC converter has a good characteristics when it is compared to SRC, and, PRC, i.e. small circulating energy, and insensitive to load change. Unfortunately, SPRC still has problem with wide input range design because of the present of the conduction loss and switching loss will increase at high input voltage. The switching loss is similar to PWM converter at high input voltage [3 ] . The basic frequency for SRC determined by equation (3) 1 f a = 2n")LrCr
The frequency that describe by equation (1) does not dependent to the load. LLC converter at the resonant frequency is described by equation (4).
This equation adopts the effect of the load represented with Lm in equation (1), in other words, the LLC circuit's frequency at peak resonancef a , the second inductance Lm becomes function of load.
There are several interesting aspects of characteristic shown in Figure ( 3 ). On the right side of f a , this converter has same characteristic of SRC. On the left side of f a , the image of PRC and SRC are fighting to be the dominant. At heavy load, SRC will dominant. When load get lighter, characteristic of PRC will floating to the top. With these interesting characteristics, we could design the converter working at the resonant frequency of SRC to achieve high efficiency. Then we are able to operate the converter at lower than resonant frequency of SRC still get ZVS because of the characteristic of PRC will dominant in that frequency range.
From FigureA, the circuit of convertor consist of two MOSFETs which is controlled by circuit driver, and resonant converter consist of the capacitance (Cr), two inductance (Lr' Lm), and two diodes at output. Two
MOSFETs are configured to form a square wave generator. These MOSFETs work alternately by SO% duty cycles for each switch. Small delay time is important between each switch. The MOSFETs control works by the TL494, which has two imbricated outputs allows the possibility of operate the MOSFETs with small delay time, below some of features for TL494 from datasheet [4] Figure. S shows the control circuit with ability to change duty cycle and frequency. The TL494 allows the possibility of fixed frequency pulse width modulation control circuit, also its output is appropriate for running the two MOSFETs by dead time between them. An internal linear saw tooth oscillator is frequency-programmable by two external components, RT and CT. The approximate oscillator frequency is determined by [4] : Figure. 5 the LT494 control circuit [4] TL494 provides interoperability with a wide range of frequencies, so that they can change the frequency depending
III.THE LEOS LAMP AS A LOAD:
The main reason to choose LED diode is low energy consumption, this is fits with systems of limited Energy. Number of LEDs used in the fixture is an extremely important variable to be considered in the project of the lighting system, because the designs of the photovoltaic solar panels and battery bank are dependent on the amount of LED. Mostly bright LED or Super bright LED has low rated voltage, in order to have LED with higher voltage and power the LEOs is proposed to be installed in array. Every column of array will be consist of several LEOs installed in series and parallel. Also can be connected the LED as a matrix Drivers and resistances protection are designed to be placed in every column of LEOs. The illustration of this design as configuration is displayed in Figure. Figure.7 shows the equivalent circuit for PV module, as a current source in parallel with a diode, when the light for sun fall on the solar sell, the energy of the photons generates free charge carriers. A voltage drop occurs as the series resistance , in the range of few mn, describes the charge carriers migrate from semiconductor to the electrical contacts. In addition, it is called leakage current arises, as described by the parallel resistance. Both resistances bring about a flattening of the solar cell characteristic curve. With the series resistance, it is possible Figure. 7 The PV equivalent circuit [6] The equations (6) and (7), describe the relationship between the mentioned currents and voltages [6] 1= Iph -I D -Ip (6)
Where:
is light generated photo current (A) Rp is parallel resistance of PV model
is series resistance of PV model
Ip is current on parallel of PV model (A)
V. EXPERIMENT WITH SIMULATION SOFTWARE
To estimate the operating frequency, FigA is adopted. The equivalent circuit of transformer is taken, the load consist of only C and R by assuming the losses at diodes are small, and two MOSFETs are considered to deliver ac voltage. The simulated circuit is a shown in Fig.S. 
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As the components in the simulation are assumed to be C1 is 27.SnF, Lk is 200uH, Lm is 200mH , C2 is 100nF , and Rd is 200 Ohm, the source Vs is 10 Volt, then the result of predicted frequency is possible to be obtained as shown in Fig. 9 . The simulation results is carried out by using PSIM. In Fig. 9 the maksium output at load side is achieved as the frequency operation is about 76.53 kHz. At this operating frequency the output voltage at load side is about 17 Volt. The simulation is continued by simulating the combine circuit i.e. circuit in Fig.5 and switching scheme in FigA. In Fig. 10 and 11 the output peak is close to 50 Volt. It means that the amplification is considered high. The dc output is possible to delivered as the rectifier is put before the load. 
VI. EXPERIMENT WITH HARDWARE
The form of control signal of TL 494 is possible to observe in Fig. 12 (a) . In the PWM IC produce the control signal in frequency of 70 kHz at 30% Duty cycle. There are two waveforms produced by the PWM IC as they are required by resonant converter to trigger two MO o SF . ETs in FigA. The signals produced by PWM IC have 180 dIfferent from one to another. This condition ensures that two MOSFETs will not be triggered at the same time. The out put of two MOSFETs will be square and it is shown � s in Fig . 12 (b) . This square wave will be bcome the mput voltage for resonant circuit that consist of L and C. As the waveform close to resonant then the output voltage will be in sinusoidal as it is shown in Fig. 13 . This kind of waveform is possible to be rectified and deliver to the LED lamp as the load. :0.000 s Figure 13 Typical sinusoidal waveform
VI. CONCLUSION
The concept for designing resonant converter as power supply for LED Lamp is presented. The highest amplitude is obtained when the converter is operated near resonant frequency. Above the resonant frequency the waveform remain sinusoidal and it is possible to be rectified but the amplitude is smaller. Further work must be cariied out by completing all the circuit to produce stable voltage at load side.
